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this deceived the ancient anatomists, who therefore consid
ered them as air ducts, wherefore they gave them the name 
of arteries; when the heart stops beating, this capillary ab
sorption goes on till the arteries are emptied.· For the 
beating of the heart the stimulus of the oxygenized air is 
necessary, as proved by vivisection of animals, which shows 
that when, by the opening of the chest, the lungs collapse 
the heart at once ceases to beat; if, however, respiration is 
restored by an artificial periodical inflation of the lungs by 
air, the pulsations of the heart are at once resumed, and may 
thus be kept up for a considerable time. 

With our present knowledge of all these positive facts, it 
appears surprising that it is only two hundred years ago that 
the circulation of the blood was first discovered by Harvey, 
and that it was only after opposition and discussion of many 
years duration that it was accepted by the doctors. 

--------------.. �.--------------

INJUSTICE TO WORKMEN. 

It will be remembered that, some issues back, we animad
verted quite severely upon a very unjust form of receipt and 
contract which had been adopted in the Joliet Iron and 
Steel Works, of Joliet, Ill., and to which, we explained, the 

Contents. workmen were required to subscribe before receiving their 
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THE CIRCULATION OF THE BLOOD. 

For thousands of years, the hearts of animals had been 
beating before it was discovered that the purpose of the con
tinuous action of that organ was to bring the supplies re
quired for interstitional repair to the remotest members of the 
animal body, and at the same time to carry off the waste 
which had been replaced by fresh material. For thousands 
of years, human hearts had been beating, and. misled by su
perficial observation, the heart was s'lpposed to be the seat of 
thought and passion, the center of good and evil, devotion 
and love; and it waS even compared by poets to an altar on 
which flames were burning, etc. 

But modern biologists have changed all this. The human 
heart is no longer the seat of the noble feelings of generosity, 
charity, and of love; all these functions have been trans
ferred to the brain, while the heart has been degraded to a 
aimple hydraulic appar!\tu�, in fact, to a machine to all in
tents and purposes equivalent to a pump. 

If, after having fully realized the stupendous change in 
our estimate of this noble organ, we make it our task to in
vestigate its operation, our admiration and delight concerning 
its exquisite construction compensates us fully for the disap
pointment which at first we may have felt wh6ln poetry had 
to make room for reality. During the life of a ma:J, this lit
tle pumping machine performs some 104,000 pulsations every 
twenty-four hours, 37,000,000: per year, and, in a life of 80 
years, nearly 3,000,000,000 of pUlsations without ever stop
ping, as a stoppage would be at once fatal to the individual. 
Every pulsation projects six ounces of blood with a force 
which has, by experiment, been determined to be equivalent 
to a hydrostatic pressure of eight feet, which is equivalent 
to a power of three foot pounds for every pulsation, and 
72 X 3 or 216 foot pounds per minute; estimating the power 
of a strong man at 4,320 foot pounds per minute, it is seen 
that the little muscle which we call the heart exerts at every 
contraction a power equal to one twentieth part of the power 
which his whole body is capable of exerting; but then this 
power works night and day without his will, even without 
his knowledge, while man can only work one third of the 
time. The whole amount of blood propelled by the heart is 
271bs. per minute, 1,620 lbs. per hour, 38,000 lbs. per day, 
14,000,000 lbs. per year, 1,000,000,000 lbs. in a life time. Are 
we not then justified in asserting that there is nothing lost 
to the eye of the intellect, by the transfer of the heart from 
the domain of imagination and speculaiion to that of positiv9 
scien·ce? 

The heart, with the regular musical rhythm of the con
traction of its four chambers, the never failing opening and 
closure of its admirably constructed valves, sends the blood, 
which is a most mysterious metamorphosis of the food con
sumed, through the arteries, which by their elasticityequal
ize the rhythmical impulses into a steady current, when the 
blood reaches the capillary vessels; here the blood is pro
pelled further by capillary action, by the forces of endos
mose and exosmose; the blood thus reaches every recess, 
either in muscle, skin, nerve, or even bone, and, replacing 
every organic molecule which has become obsolete, carries 
the latter through the veins towards the liver, kidneys, and 
spleen to be purified, and lastly to the lungs to undergo the 
main purification, the throwing off of all gaseous matter, es-' 
pecially carbonic acid and the absorption of the vital oxygen. 
Then it returns to the heart, to be again and again propelled 
through the body. 

The absorbing power of the capillaries is proved by the 
fact that after death the arteries are always found empty; 

which finds its way into every workshop. The times are 
rife with strikes and rumors of strikes; and if such unfortu
nate proceedings are to be averted, it is only by conciliatory 
but firm treatment on the p art of the employers. We be
lieve in moderation on both sides and in appeals to past ex
perience and reason, rather than stern restriction on the one 
hand and open mutiny on the other. The workmen have 
not recovered from their severe losses of last year, and they 
stand ready to seize upon any cause, however slight, which 
will give a shadow of justice to their claims, in order to bring 
up the old argunents of tyranny of capital and oppression 
of the poor, and risk thereon the issue of another conflict. 
We have often alluded to the evil results of the last great 
strike, both in the stagnation which· it caused in many 
branches of industry and the hardships it entailed on both 
contending parties: we earnestly trust that no means will 
be emitted to spare us the repetition of its unfo;tuuate 
lessons. 

-------------.� .•. � .. --------------

FIREPROOF SAFES. 

Th� disastrous conflagrations of Chicago and Boston have 
made it evident that the only method of ensuring the pre
servation of valuables, when buildings burn, is to prevent 
the fall of the safes into the cellars below, where the fire 
generally rages longest and most fiercely. This is done by 
supporting the safes upon masonry or by embedding them in 
the strong walls of the building. 

It must be admitted that the ordinary movable safes are 
unreliable in great fires. Heat any safe hot enough, main
tain the heat long enough, and its contents are sure to burn. 
Nevertheless, the movable safe is a most useful thing, and 
its employment has become a necessity in almost every 
branch of business. People must have them, and a ques
tion. interesting to thousands, is, which is the best safe? 

Theoretically considered, that is the best safe which con
tains the most water in its filling; for the more water pres
ent, the more Bteam we have in case of fire, and nothing burns 
within the safe while the filling gives off steam at 2120 F. 

Theoretically, then, the best filling for any safe is pure 
water. But in practice it is found very difficult to make a 
water-filled safe proof against leakage, which is likely to be 
occasioned by rust, freezing, or the tremendous shock of a 
fall from an upper story to the cellar at the critical moment 
during a fire, 

The best water safe in the market to-day is one in which 
but very little of that liquid is used, the principal portion of 
the space reserved for filling being packed with cement. 

Next in theoretical value to pllre water as a filling, are 
solidified fillings which hold Ben abundBence of water, to be 
given ofr in tho form of vapor when the sa!1l i� subjected to 
fire. 

Prob>tbly the best filling of this kind is composlld by mix
ing plaster of Paris, gelatin, and water. This filUng holds 
a larger quantity of water than almost any other, But it is 
alleged to emit a bad odor, and to produce a dampness 
within the safe quite injurious to the contents. Safes with 
this filling, we believe, are not now made. 

Plaster of Paris and water were formerly used quite ex
tensively for safe fillings. But such safes, though excellent 
when new, are suhject to the objection of dampness, badly 
mildewing and damaging books and papers. This filling, 
like other wet cement fillings, soon loses a large portion ':If 
its water by evaporation, the filling shrinks, land the safe is 
rendered less secure than a dry filled safe. The principal 
safe makers have abandoned wet fillings and now use dry 
materials. The favorite safe fillings at preSEmt employed are 
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cement and dry plaster, with which are mixed sundry chem
icals containing water, such as common salt, Glauber Salt, 
alum, etc. Safes thus filled are always dry, and, if well 
made to begin with, are not likely to deteriorate by age in re
spect to fire-resisting qualities. In thousands of cases of 
fire they have proved reliable wherever placed in a building, 
and may ordinarily be depended upon to preserve their con
tents. 

Since the Boston fire, we have given some attention to the 
real merits of various safes, with a view of supplying our 
own office with the best article in market, and have accord
ingly made selection of a dry filled alum safe, from the cel
ebrated establishment of Marvin & Co., 265 Broadway, N. Y. 
The filling is of plaster and alum, the walls being nine inch
es thick, or fifty per cent thicker than the safes ordinarily 
made, and of far greater resisting capF.city for fire. This 
safe is very large in its exterior dimensions, but small within, 
and is in every respect a splendid example of workman
ship. The Marvin safes are shipped to all parts of the 
world, and have the highest reputation for excellence and re
liability. 

-------------.� .. � .•• -------------

THE CASE OF PHELPS, DODGE & CO. 

Our readers will be happy to learn that the great metal 
house of Phelps, Dodge & Co., of New York city, have this 
week published a statement which completely exonerates 
them from any complicity or attempt to defraud the revenue, 
in their extensive importing business. They have, however, 
unwittingly and unintentionally, infringed on a complicated 
tariff law, whereby it was held that, during a period of fiv.e 
years, covering an importation of over forty millions and a 
payment of over eight millions in duties, they had paid 
short to the extent of some two thousand dollars, and had so 
made themselves subject to a severe penalty. This fact, so 
extraordinary that it seems difficult to believe, is, however, 
fully confirmed by a letter from the late U. S. District At
torney, Hon. Noah Davis, present Judge of the Supreme 
Court of New York, and so makes the supposition of willful 
and systematic fraud utterly absurd and impossible. It is not 
to the credit of our naoional laws nor to the honor of the 
country that such trivial infringements of a complicated stat
ute, unintentionally made by an old and honorable house, 
should be held as sufficient cause for the infliction of a fine 
of $271,000, a large proportion of which goes into the pock
ets of informers and officials of the Custom House. 

-------------.� .. � .•• -------------

THE BROADWAY UNDERGROUND RAILWAY. 

Governor Dix, on the recent occasion of his signing the' 
underground railway bill for this city, availed himself of the 
opportunity to express sentiments on the subject of cheap 
and quick transit in New York, which are fully in accordance 
with the broad and liberal views, progressive opinions and 
earnest philanthropy whhh have characterized his long and 
honorable official career. He was extremely anxious, he 
said, to see a rapid transit railroad in New York for the 
accommodation of the industrial classes, more than for any 
other interest; and wished it so that they might secure 
good and wholesome homes out on the suburbs of the 
city and at the same time have the means of going and 
coming from their work rapidly. 

He therefore f'uggested that, before affixing his signature, 
the bill should be amended· by reducing the rate of fare be
tween the hours of 5 and 7, morning and evening, to 8 cents. 
As these are the hours when the great majority of passengers: 
ride, the reduction was a matter of public importance. The, 
Governor's amendment was adopted by an almost unanimous: 
vote of both branches of the legislatlE'e, and at once became 
a law. So now the r.ity of New York, thanks to Governor 
Dix, will be provided with a first class underground railway, 
which will furnish the people with rapid transit at cheap 
fares. 

In this era of wire-pulling and rings, it is doubly agreeable 
to find an official, in the high position of Governor of this 
State, who is the servant of the people, and who so truly 
represents and looks to the interests of the public. With 
General Dix as their executive, the people may rely on a. 

fearless administration of the law and unwavering promo
tion of every plan having for its end the furtherance of the 
public welfare. 

-------------.� .•. �.-------------

A NEW READING OF AN OLD RECORD. 

The early writers of human history accounted for every di 

versity in the conditions and characters of nations by some 
marvelous, generally supernatural, occurrence. Gods and 
demigods came among men revealing new religions; estab
lishing new arts and customs; leading great conquests and 
migrations: the present always marking an age of decadence, 
when great things were no longer done, and the gods re
mained aloof. 

The modern historian finds the god and demigod a myth. 
To him a thousand years 01 slow development are represent
ed in the reputed life and achievements of, it may be, one 
person, and the miraculous is crowded out entirely. 

A similar change has taken place in the readmg of the 
history of man's habitations. The early geologists. s�w traces 
everywhere of terrible cataclysm�, paro�y�mal hftll�gs and 
engulphings of continrnts; creatlOns, dlstmct, peculiar and 
complete, were supposed to spring, full bodied, into being at 
a word, and be as suddenly cut off; the quiet of the later 
ages marking a wholly different order of things, the repose 
of spent forces, the quiet of a con�olidated earth. As the 
rock record is more closely read and more rationally inter
preted, the marvelous gives place to the familiar, the circ�m
stanees of current geological changes are pushed back mto 
the past, and the patience of infinite time is sub�tituted fo r 
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